Objectives: 1) To demonstrate that education outreach in public schools by students in pharmacy education programs is effective at increasing knowledge of important health topics; 2) To assess subject attitude towards pharmacy careers after education outreach. Study: A lecture was constructed providing participants with information about careers in pharmacy, diabetes, and information about health literacy. A multiple choice paper-based quiz covering the presented content both preceded and followed each delivery of the lecture. Increases in post-lecture scores of content-knowledge questions were seen in 10 of 11 questions, which indicated an overall increased knowledge from baseline. An additional question, which gauged student interest in pharmacy careers, showed a 10% increase in those who indicated they considered pharmacy as a career. Conclusions: The lectures, delivered by a student pharmacist, were effective in increasing awareness and knowledge of pharmacy as a career, diabetes as an important health issue, and health literacy as a problem pharmacists and other healthcare providers encounter on a daily basis.
Introduction
The Millennium Poll was a survey related to health, poverty, and economic growth. It was administered worldwide with the intention of using the results to prepare the Millennium Report of the Secretary-General of the United Nations. The findings of the survey confirmed that optimal health was consistently ranked above all other things desired in the lives of people [1] [2] . In order to maintain their own health and the health of loved-ones, people rely on whatever health information is available to them. This may include information obtained from friends and colleagues, healthcare workers, the media, Internet sources, etc. Knowing the best sources for accu-rate information is essential for maintaining good health. Obtaining, understanding, and processing that health information in order to make health decisions that are appropriate are the core principles of a concept referred to as health literacy [3] .
A goal of the National Action Plan to Improve Health Literacy is for children to graduate with health literacy skills developed from early childhood through higher education [4] .
Health literacy education disseminated throughout the spectrum of a person's education can help to cement a solid foundation of health-related knowledge as an adult [5] . The 2003 National Assessment of Adult Literacy (NAAL) recommends that "Policymakers, health care administrators, educators, and health care and public health professionals can take advantage of the many options at their disposal to create a society that is sensitive to the health literacy needs of its population and provides accessible health information that matches the health literacy skills of the American public" [4] .
Pharmacists are consistently perceived by US citizens as one of the most trusted professions [6] . In fact, pharmacists ranked second to nurses as individuals with the highest honesty and ethical standards as related to their professions [6] . Pharmacists are in a unique position as a trusted and accessible healthcare provider to make significant differences in the lives of the people in the communities they serve. One such way to make a difference and satisfy the NAAL recommendation is through educational outreach to local communities [7] .
This study was conducted to demonstrate that community education outreach by a student pharmacist can increase awareness of issues surrounding health literacy and improve knowledge of health issues. It can also serve a vital purpose of promoting interest in pharmacy careers and potentially attracting the most qualified applicants to local schools of pharmacy.
Design and Methods
One southern Illinois and two Saint Louis Metro-East high schools were contacted to gauge interest for participation in the study. All three schools elected to participate. Approval of the study was obtained by the Southern Illinois University Edwardsville (SIUE) Institutional Review Board in September of 2013. Signed and completed child assent and parental consent forms were sent home with students by each school to obtain parental approval and signature. Signed forms were obtained from each study participant prior to each study session.
Each participant received a twelve-question pre-and post-lecture quiz consisting entirely of multiple-choice questions (Appendix 1). The pre-and post-lecture quizzes were identical and measured knowledge of information retained as a result of the presentation. Each quiz was marked with a participant-chosen three-digit and three-letter combination. No two students chose the same three-letter combination. The alphanumeric combination was only used to match pre-and post-lecture quiz scores.
Once the participants completed the pre-lecture quiz, there was a 35-minute educational presentation conducted by the first author of this paper. The presentation was interspersed with multiple choice questions to make the activity more interactive. It included information about the important roles and responsibilities of pharmacists (slides 1 to 9), the level of education of pharmacists and information about career opportunities in pharmacy (slides 10 to 20). Additionally, health literacy was addressed in the presentation by defining the term, demonstrating basic skills, and educating students on such information as the average reading level of a US adult (slides 21 to 26).The presentation also covered information about diabetes mellitus, including the definition, pathophysiology, risks, signs and symptoms, and long-term complications of the disease (slides 27 to 36). The authors would be pleased to provide the PowerPoint presentation to any interested parties.
After the presentation, the participants completed the post-lecture quiz. The data from the pre-lecture quiz was compared to the data from the post-lecture quiz for each participant in the study to determine the difference in knowledge about pharmacy as a career, health literacy, and diabetes mellitus as a health issue.
Results
A total of 477 high school students completed the pre-and post-lecture quizzes and were active participants in the presentation discussion. An exact response rate could not be determined because the distribution of consent and assent forms was handled solely by each school. There were no students whose parents declined participation. Any students not participating simply did not return their signed consent and assent forms, which appears to be very common for all activities at school that require them. While exact demographic information could not be collected, all of the participants were in 10 th , 11 th , or 12 th grade.
Data from questions in Table 1 suggests anoverall increase in knowledge from baseline. However, results from some of the questions show only a marginal increase in knowledge, which could possibly be attributed to some baseline knowledge regarding diabetes. Table 2 shows data from questions related to health literacy. Included in the table is one question that resulted in a decreased number of people who answered correctly compared to the pre-lecture question. Upon review of the question (Health literacy is simply the ability of a person to read.) , it was determined that the question could have been written in a more absolute manner using the word "only the ability". Therefore, we feel that the students may have misinterpreted it. The other health literacy-related question, however, showed an increase in knowledge gained compared to baseline.
Data from Table 3 indicate an increase in knowledge from the pre-lecture quiz in the areas of pharmacy careers and pharmacy education information and requirements. The high pre-lecture scores for two of the questions suggest that students may have had some knowledge of tasks appropriated to pharmacists as well as activities pharmacists perform such as compounding. Regardless of this, the pre-and post-lecture scores for those questions increased by 6.3% and 22.9%, respectively.
One particular question, not included in the tables above, was utilized to help gauge the interest of students towards pharmacy as a career. The question was true/false in nature and simply stated, "I have considered pharmacy as a career choice". Results from the pre-lecture quiz showed that 143 (29.9%) responded true. Results from the post-lecture quiz indicated that 188 (39.3%) responded true. There was a 9.4% increase from the pre-lecture quiz in those who expressed an interest in pharmacy as a career. It might be that the gain in knowledge of pharmacy opportunity and education resulted in an increase in those who reported to be interested in 
Discussion
Reaching out to the community to educate students on opportunities in pharmacy may attract more qualified and driven candidates into the profession of pharmacy. Strong pools of applicants can ultimately enhance schools of pharmacy, which can have long-term effects on the patients of those graduates and on the profession itself. Community education outreach by pharmacists may be utilized to educate on important health topics to address at least one aspect of the health literacy crisis. Increasing knowledge of health topics such as diabetes empowers people to make better-informed decisions about their health as well as influence the health-related decisions of others in a positive manner.
Based on the data collected, it might be reasonable to conclude that outreach could be an effective effort to improve health literacy. People with adequate health literacy incur fewer healthcare costs, have better outcomes and a decreased number of hospitalizations, thus pharmacists should see this as a worthwhile endeavor [8] - [10] .
Limitations to this study include a relatively small sample size and a relative lack of diversity in the sampled student population. If more students were sampled, especially from schools with students of a more diverse socio-economic background, areas where these types of public outreach programs could have a more optimal impact could be targeted.
Conclusions
This study indicates that education outreach is an important tool for addressing health literacy issues related to pharmacy. The baseline knowledge of the participating high school students regarding pharmacy careers, health literacy, and diabetes was enhanced as a result of this activity.
Pharmacy students, pharmacy faculty and practicing pharmacists are in a unique position to execute community education outreach objectives by providing free health education to children and the general population. Pharmacist-led education outreach can provide a valuable and economically favorable contribution to the health and welfare of people in the communities they serve. We suggest that more schools of pharmacy and other health sciences adopt similar programs because it is a great community outreach experience for students preparing for their careers in the health sciences.
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